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U. S: ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
424 TRAPELO ROAD

DORESS REPLY TO: WALTHAM 54. MASS.

TTS—BIVISION ENGINEER

REFER TO FILE NO.

R

NEDGW . ' 17 April 1959

SUBJECT: Beach Erosion Control Report on Cooperative Study of Wbssagussett
Beach, Weymouth, Massachusetts :

TOs Chief of Engineers
Department of the Army
Waghington, D. C.

- ATTENTION: ENGWD

1. In accordance with Paragraphs 1-20 and 1-126, EM 1120-2-101,
Chapter 1, Part CI, Engineering Manuasl for Civil Works Comstruction, ten
(10) copies of the subject report, ten (10) copies of the letber of iranse
mittel, three (3) reduced size displsy maps and three (3) copies of a draft
of the public notice of issuance of the report, are submitted herewith., It
is considered desirsble that both Plates 1 and 2 be included in the printed
report.

2, The Commonwealth of Massachusetts and the Town of Waymouth have
considered the need of improvement of the Wessagussett Road section of -the
study aree to be of sufficient importance to proceed with construction at
this early stege of a smaller project. These agencies have applied for re-
imbursement for & share of the cost of this partial construction of the
project recommended by the Division Engineer herein. They have been in-
formed that reimbursement is dependent upon the will of Congress at the
time of project euthorization and appropriation of funds, and that to be
eligible for reimburgement the project must be in conformence with that
recormended by the Chief of Engineers after review by his staff and the
Beach Brosgion Board. Plans, specificstions and contract papers for the
congtruction, together with comments of the Division Engineer, are being
submitted by separste letter for concurrent consideration,

3. Twelve (12) copies of the subject report, eleven (11) copies of
the letter of transmittal, fourteen (1l,) extra copies of the reduced-size
key drawings (Plates 1 and 2) and two (2) full-gize prints of the report
maps, are being forwarded this date direct to the Beach Erosion Board.

Ly Tnels: ' AIDEN K. SIBLEY
1. Report (cy #1 inc; Brigadier Genersl, U. S. Army
oys #2~10 u/s/c) Division Engineer

2. Trensmittal ltr (10 cys)

Eo Display Map (3 oys)
» Draft of Public Notice (% cys)
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Us S. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
Li2ly TRAPELO ROAD
WALTHAM &l;, MASS,

NEDGW K April 17, 1959

_SUBJECT: Beach Erosion Conteol Report on Cooperative Study of
Wbssagussetp 33§9h’ Wbymggth,‘massaohusetts

T0¢ Chief of _Engineers, bepartmant of the Army, Washington, D.Co

SYLIABUS
This study, made in cooperation with the Town of Weymouth,
Messachusetts, includés en extent of about 3100 feet of shore, known
as Wessagussett Beach, between the Wéssagussett Yacht Club and the Fort
Point Seawnll. The purpose of the study is to determine the most suit-
able methods of shore protection, preventlon of further erosion end
improvement of beaches.

The Division Engineer recommends thet the United States adopt prow-
Jects authorizing Federal participation by the contribution of Federal
funds in en amount equal to thirty-three percent of the first costs of
construction of the following projects:

8. Wéssagussett Road Se6tion, - Sémd Fill Plan. - Widening the
beach es shown on Plate 2 by direct placement of about h5,000 cubic
yards of suiteble sand £ill, cénstruction of a stone groin, 375 feet
long containing a drain pipe, tide gate and suiteble nevigation merker,
and construction of three manholes.

b. Regatte Road and River Street Sections. ~ Sand Fill Plan. -
Direct placement of about 140,000 cubie yards of suitable sand fill
as shown on Plate 2, construction of a stone groin, 350 feet long and
construction of & stome mound, 500 feet longe.

The Division Engineer further recommends an alternative project
for River Street Section if the Regatts Road and River Street Sections -
Send Fill Plen is not undertaken. This plan consists of a 500 -fook
stone mound or seawall. PFederal participation for this project would
be twenty-nine percent of the first cost.

The estimated smounts of Federal participation in the first costs
of the recommended projects are $440,000 for the Wessagussett Road
Section = Sand Fill Plan and $$3,000 for the Regatte Roasd and River
Street Sections -~ Sand Fill Plan, or $2,900 for the River Street
Section = Alternative Stone Mound Plan.

iii



N

" BEACH EROSION CONTROL REPORT on COOPERATIVE STUDY
OF WESSAGUSSETT 'BEACH, WEYMDUTH MASSACHUSETTS

e gy W Py kan

I. GENERAL

1, Authority. - The study was made'by the Corps of Engineers,
United Stafes Army, in ccoperation with the Town of Weymouth, Masse-

chusetts (acting through the WessagusSett Beach Development Committee)
urder guthority of Section 2 of the River and Harbor Act epproved

“July 3, 1930, as amended and supplémented. Formal application for

the cooperative study dated January 6, 1958 was approved by the Chief
of Engineers on’ Mereh 3, 1958,

2a Purpose. = The purpose of the study, as stabed in the Tormal
application, is to determine the best method of restoration and stabi-
lization of the beach and stebilization of the bluff between Wessa~
gussett Yacht Club and the énd of the existlng seawall at the junction
of Rlver Road and Fort Point Roade

3, Prior Reports, - Thers have been no prior beach erosion con-

“trol reports covering the study area. The latest report of Weymouth

Fore River for navigation purposes was printed as House Document No,
555, 82nd Congress, 2nd Session and contains general information relae-
tive to the area. An unpublished report by the Wessagussett Beach
Development Committee dated January 15, 1958 presents a plen of ime
provement for the area, summarized in Appendix E. ' The portion of the
plen concerning the beach area is given consideration later in this report.,

L, Weymouth Fore River Navigation Project. - Improvements of
Weymouth Fore River for mavigetlon purposes were first euthorized in
1890 and extended in 1905, 1911, and 1916, The existing project was
adopted in 1935 and wes modified in 1940; 1945, and 1954, presently
calling for a 300=foot widé chanthel, 30 feet deep, in the viecinity of
the study aresa, with a widening at the bend of up to é50 feet. Im=
provement of that portion of the channel which lies opposite Wessa-
gussett Beach dates back to 1911 when the bend in the channel was
widened and rock was removed to 18 feet below meen low water. ILabter
in 1918 and 1919 this portion of the channel was deepened to 2 feet
and in 1936 and 1940 to 27 feet. Dredging operations were underway
in Decewber 1958 to deepen the chennel to 30 feet.

5. Deseription. - Wessagussett Beach is located in the Town of
Weymounth, Couxty of Norfolk, Massachusetts. The problem ares is nesr the

-mouth of Weymouth Fore River, east of its inland channel, along the

gsouth shore of Boston Harbor. The study ares lies west of Fort Point,
along the north shore of Grest Hill in Weymouth and east of the Wessa-
gussett Yacht Club, All shore frontage except for a 500~foot section
along River Street, is owned by the town. A LOO-foot section of the
public shore is presently developed and used as a bathing beach and



includes the necessary babhhouse facilities, Pollution is reported by
the Town Health Officer to Be within the acceptable level., The area is
well developed with predominently &ll-year-round residences. The popula-
tion of Weymouth in 1955 was h2,7h7 persons, and the populations of ad-
Joining bowns over 150,000 persons. The present population is estinmsted
to be upwards of 50,000 personss The nearest.developed publie besches
are Wollaston Beach, a Federal project in the City of Quiney, and Nane
tasket Beach in the Town. of Hull,

6 Wessagussett Beach is accessible through a network of 1oca1
narrow streetg. The nearest State highway is Route 3A about 1/2 mile
away. The area is shown on U.S+C. & G.S. Chart No. 246 and on the maps
accompanying this report,

7. Statement of Problem and Improvements Desired. - The problem is
basically one ofrgenerai.eros1on due principally, as in most areas, to
the advenced development. of the shore and the erection of protective
gtrustures which heve eliminated the sources for the ‘supply of littoral
material to the shore which formerly provided some equilibrium under
natural shore processes. The area at the’ Wessagussett Yacht Club and
to the west is well protected by seawnll and riprap. The shore along
Wessagussett Road from the yacht olub to North Street is low and un-
protected and demages from wave sction occéur to the road. The sres be-
tween North Street and the bathhouse is partielly protected by retain-
ing walls, two short groins and anmual placement of artificial send
£illes The bluff ares from the bathhousze to Neck Street is poorly pro-
tected by ocoasional retaining walls, cribbing and riprap. The shore
along River Street is low and badly eroded with considerable damage
resulting to six privete cotbages and the road,

8. The improvements desired by local interests consist of develop-
ment of the beach for recreabional purposes and protectiom of the shore.
Preliminary plens heve been made by the Wessagissett Beach Development
Conmittee for improvement of +the area between the yacht club and the
bathhouse through plecement of sand £ill, construction of groins and
2eawall, and riprap protection for the remeining area. This program is
described in deteil in Appendix E. Recent plans of the tomm include
municipal development of the sres near River Street with proposals for
merine and perking on the Back River side and bathing beach development
along the shore.

9. The study ares has been separated into three natural sections
for convenience in this study. Thess sections sre as follows:

a. Wessagussett Road Section. - The ares between the yacht
c¢lub and The existing groin at the bathhouse.

b. Regatte Road Sectiom. = The bluff ares between the groin
at the beThhoufe end Neck SLroet.




& ' River Street Section. = The area along R1ver Street from
Neck Street to The Fort Point seawallo

PART 1T, FACTORS PERTINENT T0 THE PROBﬁEM

10, Geomorphology. - In general the shore line of New England is
one of sublergence of the land with respect to the level of the sea.
The shore of North'Wbymouth lies in thée southern fringe of the Boston
structural basin which is & faulted’ ‘depression. The shores of Boston
Harbor furnish several exsmples. of. glacial delta plain shorelines,
smong which the North Weymouth end Guiney Neck shares of Weymouth Fore
River and the south shore of Town River Bay are among the best. A
delta plaln ghoreline is the product of melting glaciers where deposits
are made at the ice margin and is characterized by concave and convex
seallopso

11, Another form of shereline, traces of which may be recognized
on the shores of Weymouth Back River and the northern shore of North
Weymouth, is the esker shorsline, Eskers sre selongated iidges which
formed nerrow projeéting points of the initial shoreline, bub as waves
very quickly destroy narrow ridges of unconsclidated send and gravel, '
only those eskers in protected situations have survived to ‘the present,

12, Littoral Materials, - Littoral meterials in the study ares
consist of Tine to coarse grey or tan sand end gravel, inmcreasing in
fineness offshore, Sand samples taken along profiles 1 and 6 in the
Wessagussett Rond Section indicated fine sand in the low water zone,
medium send in the f-foot depth zone, fine sand in the 12-foot depth
zone and silt beyond the 18:foot depth. Appendix A. includes a de=-
tailed snalysis of memples taken in the area. Material dredged from
the Weymouth Fore River Channel in the vieinity consists prlmarlly of
8ilt. Extensive areas of ledge heve also been excavated in the past
to deepen this channel.

13, Sources of Mhterials. - Erosion of the bluff in the Regatta
Road Section has been serving as a source. of material for the study
area. In the past prior to construction of the seswall at Fort Point,
erosion of the Point had gerved to supply'littdral material to the -
erea. The bluff, however, has also been receiving minor protection,
thus reducing the availability of llttoral materlals.

Yo Sand £i11 which is being placed, annually, at Wesaagussett
Beach in front of the bathhouse by the Town of Weymocuth has been obw
- tained from nearby send pits. This placement of material has re-
portedly been about 1000 to 2000 cubic yards, snnually., Material
which lies in the navigation channel consists of silt and clay.

15, ‘Littoral drift in the study ares ié primerily in a westerly
direction, since the predominant northeest waves approach the study
ares abt an angle to the shore with a westerly tomponent,



16, Littoral Foroes. - a, Tides. -~ Tides are semidiwrnal. The
mesn end spring tide ranges are 9.5 and 11,0 feet, seme as at Commone
wealth Pler No. 5 in Boston. The highest tide of a 30~yesr record is
1%3.8 feot above mesn low wabter. The highest storm tide recorded in
1851 was 15.0 feet sbove mear laW'water. Additional informetion on
tides is given in Appendix B,

be Winds, - United States Weather Bureau wind records for
Bogton, Massechusetts, the westher station located nearest to the study
ares, are availeble for the period Octobér 1949 through September 1958,
These data consist of hourly observatioms of wind speed and direction,
baged on sixteen points of the compass. From the wind ross, shown on
Plate 1, it may be concluded that preveiling winds are from westerly
dlreetlons. However, due to the topography of surrounding ereas only
winds from north-northwest to northesst, affect the study area. Storm
winds of over 32 mph predominate from the northesst direcbion, as is
shown on Plate 1, More detailed data are presented in Appendix B,

G Whves. «~ No wave observations have been mede in the study
area. The meXimum wave that can bé generated in the arsa under storm
sonditions is estimeted at about 3.0 feet,

d. Currentg. = The United States Coast and Geodetic Survey
tidal current Tables for 1958 show thet the meximum currents between
Racooon Island and Grape Island just north of Fort Point, are 0.5 knois
on the flood and 0.l knobts on the ébbe The tidal ourrents im Weymouth
Fore River, off Quincy Point are 0.6 on the flood and 0.9 on tha ebbe

17, Shore Line and Offshore Changes. = Detailed information on
shoreline snd offshore chenges is presented im Appendix G. The average
enmusl rates of change from 1847 to 1958 of the mesn high water (MHW)
shoreline and the 6=, 12-, 18-, and 2,~foot depth contours in the study
arca are shown below in Table 1, These changes are influenced by the
dredging of the Weymouth Fore River chennel, the placement of artifi-
cinl sand £ill and the construction of protective works in the aresa.
Plocement of sand f£ill annuelly, in the past 10 years, has balanced the
rate of erosion at the bathhouse,

TABLE L. Average Annuel Rates of Change in Shoreline
and Offshore Depth Contours (1847 - 1958)

R R SRR S N < F S T ok A LR RERg-) b+ 42

Ghange in Feel

Wessagussett Regatta Road River Street
Contiour Road Section Section Section
MHW ~1.5 ~045 ¢ <l40
é ~1.0 to ~0.2 -1.,0 ~1.0 to o 1,0
12 «0s5 #1.0 #1.0 to f 3.0
18 =045 #1.0 #2.0
e 1 B8 o 80 Bt N
(#) indicates amccretion (=) indicates erosion
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18, Prior Corrective Agbion and Existing Structures. - The shore
to the west of Massgsoit Road 18 protected by concrete seawall end rip=
raps The only #tructure sesward of the seawsll is the Wessagussett
Yacht Club, which is a frame building on piles with a pler extending
out to sea. : o -

19, Wessagussebt Road Section. ~ The area between Massesoit Rosd
and North Stréet, along Wessepgussett Road, is low and unprotected from
tides and waves., Anmuel expenditures by the Town of Weymouth on this
portion of the road have reportedly been about $5,000. Opposite Messa-
soit Road, seaward from Wessagussett Road, there is s private residence
protected by a concrete seawanll. This seawall has been demaged in
places. Opposite North Street lie the remeins of an old groin.

20, The shore between WNorth Street and the groin east of the bath-
house has been developed as a bathing beach by the Town of Weymouth,
Two groins enclose this beach; the one opposite North Straet built in
1950 and the other east of the bathhouse built about 20 years ago. The
bathhouse consists of two small buildings built et the foot of the bluff.
One of frame construction was built in the 1920%!s and the other, the
smaller of the two,, was built in the 1930's., The bank has been stabi~
lized in this ares %y & system of concrete retaining walls which asppear
to be in fair condition. A concrete stairway from the top of the bluff
gives additional access to the bsach, The besach bétween the groins is
nourished emmually by placement of about 1000 to: 2000 cubic yards of
sand £ill, The annual cest of maintaining the bathhouse, retaining
walls, sidewalks and sand fill in this ares is reported to range bhe-
tween $2,500 to $)3,000 with an average of about $3,000,

21, Regatta Road Section. - The bluff ares east of the bathhouse
groin to Neck Street has had only limited uncoordinated protectiom of
the bank by individusl property owners, who have built railroad ¥ie
cribbing bulkheads, concrete retaining walls and rearranged availeble
boulders, which were expesed through erosion of the bluff, to form short
groins, about 20 feet in length. The only structure at the foot of the
bluff in this area is a private marine railway eand concrete bost plat-
form. This is located about 500 feet east of the bathhouse.

22, River Street Section. ~ The area elong River Street, between
Neck Street and the intersection of River Street and Fort Point Road
is low and wnprotected. B8ix private cottages which stend seaward of
River Street evidence considerable deterioration from wave atback.

23s The shore to the eagt of the study ares along Fort Point Road,
is protected by a State-built precast concrete seawall on stone base,
This seawall is 3,350 feet long around Fort Point and has a top eleve-
tion of 15.0 and 16,0 feet above mean low water. At five points along
Fort Point Road concrete steps have been provided to make the beach
accessible. The westerly terminus of the seswell is marked by a 100-
foot groin. The seawsll was built about 10 years ago and appears to be
in good conditions



2.’ Profiles. = Field survey work wes underteken by the Town of
Weymouth, The cooperating sgency, as part of their share in the cost of
the study. This survey consisted of 10 profiles, 3 intermediate bluff
sestions end 8 surface samples. The profiles are show on Plate 2 and
are discussed in Appendix 4. The average beach slopes from the besach
berm to mean high weber (MHW), to meen tide level (MTL), to mean low
wober (MIW) to the b=, 12=, and 18=-foot depth contours for the three
seotions of the study area are shown in Teble 2, below. The steep off=
shore slopes in the Wessagussett Road section are mainly the result of
proximity to the Weymouth Fore River channel.

_ E&ﬁLE 2. Beach Slopeé

Lbove MEW 0 MTL MW 4 to 12 12 to 18
MW to +to to
MTL MW 6

Wessagussett ' ' ‘

Roed Section 1/5.5 1/12  1/25 1/34 1/13 1/8.5
Regatba Road  1/6.5 14 16 142 112

Seation ' L I

River Straeh 1/6 1/10 1/%0 Flat

Section

25, Volumetric Acoretion end Erosion. « The study area has been
experiencing general srosion of the shoreline, Table 1 lists annual
rates of change of the high water shoreline and the 6=, 12«, 18-, and

2hefoot contours. Since no comparative profiles are aveilsble in the
ares the anmual volumes of accretion snd erosion are computed on the
bagis of the information: aveilable by the shoreline changes. Table 3
shows rough estimates of ammual volumetric acoretion and erosion. ocours=
ing at various depth zomes of the beach at the three sections of the
study erea. It ia indicated in this table that some offshore movement
of littoral materiel may be taking place. The overall net result is a
losg of material from the study area amounting to sbout 1000 cubic yards.

26, The portion of the Weymouth Fore River chamnel which lies
opposite the Wessagussett Beach bathhouse has shozled over a length of
1300 feet moving the 27-fodt contour seaward an average of 38 feet
anmually from 1952 to 1957, which amounts to 1800 cubic yards annuelly,
assuming an aversge shoaling of one foot in depth., This volume is
about equal to the volume of sand fill placed snnually on the public
beach at the bathhouse by the Tewn of Weymouth.



TABLE %, Aversge Amnual Volumetric Accretion
and Brosion (1847 ~ 1958)

Estimated Volumetric Chemge in Cubic Yards

Zone Weasagussett Regatta River Street Total
Road Section Road Section Section

MEW - 6 -600 S w700 100 ~14,00

S 6=-12 -100 0 4200 # 100

12 - 18 -100 . #hoo 00 # 600

18 - 2 =200 ' " =200 100 - 300

Totel -1000 ~500 #500 ~1000

(¥) indicates mccretion
(=) indicates erosion

PART III. ANALYSIS OF THE FROBLEM

27. Shore Processes Pertinent to the Problem., ~ Wave action end
tidal flooding ere the principal causes d?'dmmage'tO'thg shore of tThe
study area. Waves appromsh the area from a northeastérly directiom, *
contributing to a westerly movement of littoral drift, Tidal currents
sontribute to further movement of littoral drift in both westerly and
sasterly directions, The scalloped form of the shore and the hend in
the channel probably cause tidal eddiss in the study ares which may
deposit some littoral meterial offshore. Evidence of this is offered
by the shoaling of the channel and the offshore ares between the bath~
house and Fort Point. This shoaling has sversged about 1l0CO cubic
yards, smnuslly. Lossz of material begause of shore erosion emounts to
about 1400 cubic yards, emmually, An sdditional 600 cubic yards is
lost annually from the offshore ares within the limits of the study
ares in the vicinity of the navigation channel.

28, The general oresidn‘along the Wessagussett Road Section has
caused considersble demage to the road. The town has constructefl two
groins and in recent yesars has placed artificial £ill to the area in
fromt of the bathhouse, which has been developed as a public beach.
If this protection is discontinued it is belisved thet the bathhouse
gtructures would be critically undermined within a period of sbout 10
yoars. Low portions of the road are occasionally flooded and fre-
quently demaged. At the present rete of erosion parts of this rogd
would be completely destroyed within ebout 20 years if erosion in the
areg iz not curbed.

29, Erosion of the bluff in the Regatte Road Section, which is
the only natural supply of material in the ares, has advanced to a point
where it threstens the privete properties seswerd from Regatts Road.
If no protection of the bluff is provided and the present rate of

7



erosiom i3 allowed to comtinue the back yards of 16 homes will disappear
in about 50 years and the structures will be undermined., Erosion of the
bluff would have to continue an edditional 50 to 100 yesars before Regatte
Read is undermined.

30, The low aresa at the River Street Sectiom has eroded to such
an extent that six houses are now open to wave attack at high tide., If
no protection is provided these structures would be eventually destroyed
sud River Street undermined in about 10 to 20 years.

31, The area between River Street sud Fort'Point, fronting Fort
Point Road, appears to be adequabtely protected at present by a stone
groin and a precast concrete seawall on stone base.

32¢ Methods of Corresting Problem Conditions. - Precast concrete
seawall protection hes apperently been eifective to check erosion et
Fort Point. Such a seawall has aesthetic advantages and may be desireble
where children play in the vieinity., A riprsp mound, however, would be
nore Buiteble for protection of the bluff section, since it can withstand

 back pressures better than a comparable precast concrete structure. Sande

£ill is a desirabls method of shore protection, especially where it can
be used for reoreational purpdses. Since this area is already in limited
use a8 a public bathing beach, expansion of the facilities by constiruce
tien of e protective ssnd beach merits consideration. ~Sand £ill, howe
ever, should be limited in the area near thé bathhouse, because of Proxi-
mity to the nevigation channel, and should consist prefersbly of medium
to coarse sand for betbter stability. Retention of sand £ill by a groin
is particularly essential in the Wessagussett Road Seéction to prevent
shoaling of the Yacht Club endhorage and the channel,

3%, Design Criteris Adopted, - Proposed shore protedtion measures
are designed for ordinary conditions of comparstively frequent occurence
(about once a year), they are not intended to provide complete protection
+o shore and waterfront structures in event of e hurricane or exceptionsl -
gtormg of infreguent cccurence, although even under these conditions gome
protection will be afforded. Specific design sriteris for protective
works in the study area are described in detail in Appendix D and arvs
summariged belows

2. Deaign Tide, - The design tide is the maximum elevation
which occurs sboub once a year. Tide records at Bostom indicate that
stages of about 3,1l feeb sbove the plane of meean high webter oceur shoub
once each yesr. The design tide, therefore, is 12.6 feet above meen low
water. S

-b. Design Wave. - The design wayve is the meaximum weve thatb
can arrive at The study ares once o year under storm conditions of 50
mph wind. The maximum wave that cen be generated under such sonditioms
is 3,0 feet with a period of 3.1 seconds. A design wave of 3.0 feet is,
therefore, used in this study. The direction of the design wave is
from the north northeast.



¢o Wave RunUp. ~ Run-up on atructures located at various ele-
vations, expressed in feet sbove still water level, are shown below,
These have been estimated from date presented in Besch Erosion Board
Teshnical Memorandum No. &i.

2 feet at desipgn tide lesvel

-3 feet at mean high water level
§ feot at mean tide level

1z feet at mean low water level

PART IV. PLANS OF PROTECTION

3, General., - A plan of protection and improvement has been pre-
pared by the Iown of Weymouth es described in Appendix E. The town plen
and recent desires of the town for develepment of the River Street area
leve been considered in developing suitable plans of protection for the
erea. The plens are shown on Flate 2 and described balow:

%5. Wessagussett Road Section - Sand Fill Plan. - This plen is
designed to provide protection from shore erosiom im the erea and improve=
ment of the present public bathing faeilities. The plan consists of con~
struction of a sand beach generally 125, 175 and 35 feetin width, at the
west end, 300 feeot east of the west end and at the bathhouse, respe¢t1vcly,
with & berm elevetion of 1h,0 feet sbove mean low weter by placement of
about 45,000 cubic yards medium to cosrse sand; comstruction of a groin
375 feet long ad;acent to the Wessagussett Yacht Club praoperty to retain
the £ill. The groin would incorporate a Lo-inch drain extension with &
tide gate at the offshore end, end a menhole near its shore end. Two
- additional menholes alomg the beach are necessary to meke connections
from existing drains in this area. The drainage improvement would elimi=
nete two drains now discharging on the beach, The groin. should have s
navigation marker at its seaward end., Periodis nourishment, estimated
to be 1,000 cubie yards per year, will be required to meintein the heach.

%6, Regatta Road end River Street Sections - Sand Fill Plan, -
This plan has been develcped to provide the necessary shore protectiom
in the Regatta Road and River Street sections and improve the area as a
public bathing beash. This plan is conditioned on public ownership and
clearance of the properties seaward from River Street.” The plan festures
eonstruction of e sand beach by placement of about 140,000 cubic yerds
of medium to coarse sand generally 125 feet wide along River Street and
most of Regatta Rosd ending et a 350-foot long groin sbout 500 feet east
of the west end of the Regatta Road Sectiom. Sandfill should not be
placed in this 500-foot portion of the sesction because of proxlmlty of
the navigetion channel., Instead, s stone mound, sbout 500 feet in length,
is ineluded, to protect the bluff. Periodic nourishment, eatimated to
bs 1,000 cubic yards per year, will be required to maintain the beach.




37« Regatta Road Section - Alternetive -~ Stone Mound Plan. -
This plan is one of smaller first cost desipgned To eurb ercsziom of the
shore and bluff in this area if the town decides that it is not desirsble
to provide the additiomal beach area. The plan consists of a stone rip-
rap mound, ebout 1600 feet long, to be constructed slong the base of the
bluff to elevation 15.0 feet sbove mear low water which is about one~half
foot above the estimated design run-up. The plan is generally in acéord
with the town plan. ' ' '

%28, River Street Sestion -~ Alternative -~ Stone Mound Plane =
This plan I8 Uesigned ©o Check erosion in this area and to redice demages
from wave action to private cottages end River Street. This is an alter-
native method of protection to the sand £ill plan. Tt consists of a
stone mound to elevation 15.0 feet above mésn low water, 500 feet long,
seaward from the cotteges off River Street. A precast concrete seawall’
on stone riprap base, similar im comstruetion to the Fort Point Seawnll,
gould be substitubed for the stone mound, if so demired.

PART V. ECONOMIC ANALYSIS

39e Genersl., = The economic anlayses presented herein sre for the
plans of protection which are considered in this report in the three
sections of the study area. It appears that the plans would have nq
adverse effect on adjacent shores,

LO. Bstimates of First Cost. ~ Detailed breskdown of costs sre
given in Appendix F. Given below for the four plans studied are esti-
mated first costs inmeluding engimeering, design, supervision and ad-
ministration. These costs are based on the Deoember_lQEﬁ price level.
Eatimetes of investment include alloeated pre-authorization study costs.

Estimated First Costes: Project Investmend

(n) Wessagussett Road Section - Sand Fill Plem $122,000 $125,000
(b) Regatta Road and River Street Sections -

Sand Fill Plen $281,000 $286,000
(¢) Regatta Roed Section - Alternative - Stone

Mound Plen $ 31,000 $ 35,000
(d) River Street Section - Alternstive - Stone

Mourd Plan $ 10,000 $ 11,000

Ll. In addition to restoring sdequete protective and recreational
beaches, and other shore protesction messurses, local interests would
provide at their own expense parking asress, and apurtensnt items to
facilitate recreational use, Sueh facilities are required for realiza-
tion of the maximum recrestional benefits from the beach developments
of the two sand £ill plans. These costs are considered self-smortiziilg
snd have not been included in the first costs of the esbove plans.

10



L42. The cost of & precast concrete seawsll in place of the stoqe
mound in the River Stréet Ssctiom is estimated to be about the same
and has not, therefore, been included.

Lz, Estimates of Ammual Charges. - Inberest snd amortizetion
charges have heen computed usimg en 1nterest rate of 2.5 pereent for
Federal snd 3.0 percent for Non-Federal investment over e SOaysar eco-
nomic life of project. Estimated amnual charges are given below:

Interest and

Plan Amortization Maintenance Totbal
Federal Non-Federsl Non-Federal
{(a) Wbésagussett Road Sec- $1,500 $3,200 $2,000 . §6, 700

tion - Send fill plan

(b} Regatta Road & River St...-$3,L00 &7, Loo §,000... . §12, 800
Sestions - Sand Fill Plan

(¢) Regatta Road Seoction - $100  §1,300 $00 g1, 700
alternative Stone Mound Plan

(@) River Street Section - $100 $ 300 $100 4500
alternative Stone Mound Plan

Llye Estimates of Benefits. - The estimated benefits include direst
demage prevented end recreastional benefits. These are discussed in de-
teil in Appendix G, Dirsct demages prevented are based om records of
expenditures for repairs om public roads and faeilities and on estimates
of damages and loss of land to private propertiess Recreational benefits
were esgtimeted based on attendence distribution curves developed from
daily attendance records at Eastern Point Beach FPerk in Groton, Con-
necticut. Total seasonal attendance for Wessagussett Road Section ~
Sand £ill plen is estimated at 188,000 psrsons excluding 70,000 present
attendence, and for Regatta Rosd end River Street Sections ~ sand £ill
plan is estimated at 22,000 persons, the total prospective attendance
of 500,000 is equal to the potential of the town estimated at 10 times
the present population of about 50,000 persons. A list of ewaluated
benefits follows: '

Direot Demsages

Recreational Prevented
Plan (Public) Publie Privete Total
(8) Wessagussett Road Sectiomn  $33,500 $L.,000 $200 $37,700
Send £ill plen _ _
(b) Regatta Road & River St. = 57,000 $2,200 $800 $60,000

Sectiong - Send £ill plem
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‘ Direct Deamages N’
Recreational © Prevented

Plan ‘ 0 (Publie) PubIfe T Privets Total

{¢) Regatte Road Seoticm - 0 $200 $800 $1,000
alternetive Stone Mound Plan .

(d) River Street Sectiom - O §2,000 - §300 $2,%00
alternative Stone Mound Plan
L5, Justification of Improvements. - The estimated annual beneflts
and costs and the resulting retios ol benefits to costs are summarlzod
below: :

Egtimated Annual

Plan o  PeneTIEs UoRts B/ Retio
(8) Wessagussett Road Seatlon $37,700  $6,700 5.6

Send Fill Plan

(" Regatta Road &-Rivur Sec- . $60,000 12, 800 L,
: X s T
tions Send Fill Plen.

(¢) Regatte Road Sectiom - -~ $1,000  $1,700 T 046
alternative Stone Mound Flan

() River Street Sectiom ~ Alter- $2,300  $500 L6 o
native Stone: Mound Plen

46, Federsl, Non-Federal Publis, and Privete Interests. - Thers
is no Federal owned property In the study area. Recreational benefits
are considered to be all non=Federsal publi¢ benefits. Benefits from
direct demages prevented ares non~-Federal public or privaete depending
upon ownership of lands being protected and demages being eliminated.
The percentages of non-Federal public aend privaete benefits are shown
below.

Percent of Totel Benefits

Plan : - Fublic ~ Privete Total
(8) Wessagussett Road Section — 99% 17 100%

Send Fill Plan

(b) Regatte Road & River Street 9O% 17 100%
Sections = Send Fill Plan

(¢) Regatta Romd Section - Alter-  20% . 80% - 1OQ%
native Stone Mound Plan : ' .

(d).River Street Section - Alter= 87% - 12% ﬂ:'ibQ%'
. native Stone Mound Plen
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L7 Apportianment of Costs, - Public Law 826, 8th Congress esta-
blished a pollcnyE_deeral aid in the restoration and protectipn of
shores of the United Stakes, its territories and possessions. The
maximm Federal share of the costs is one~third of the first cest of
construction of eeonomically justified projects and applies in the case
where all benefits are public in character. Since the Regatte Road
Section - Alternative Stone Mound Plan is not justified by evaluated
benefits there would be no Federal participation therein., In cases
where private benefits result, the percentage of Federsl participetion
is based on one-third the ratio of publie benefits to total bensfits.
Apportionment of costs of the considered plens is made on the basis of
Fedorsl aid to the extent of one-third the percentage of public bene-
fits to total benefits as follows:

Project
First Cost
Plan Federal Non-Federal Totel
(8) Wessagussett Road Section -  (33%) (67%) :
Send Fill Plan 8407000 $82,000 §122,000
(b} Regatbe Rosd & River Street  (33%) (67%) . '
Sections - Send Fill Plan  $9%,000 $188,000 $081,000
(¢) Regatte Road Section ~ Alter~ (O%) (100%) -
native Stone Mound Plan ‘ §31,000 $1,000
(d) River Street Sectiom - Alter- (29%) (71%) ‘
native Stone Mound Plan $2,900 7,100 $10,000

L8, Coordinstion with other Agencies and Local Cooperation, =
Close coordinetiom Res Deen meintained With the Town of Weymouth, the co-
opersting sgency, and tha Divizion of Weterways, Massachusetts Department
of Public Works, throughout the study. The Town of Weymouth has furnished.
the field survey for this study as part of their cooperation in the studye.
The cooperating ageney and the State of Massachusebtts have been informed
of the findings snd recommendations contained in this report. They con-
sider the report asatisfaetory and that the proposed plans of protection
and improvement are desirable and nocessary, Both the ccoperating agency
and the Messachusetts Diwision of Waterways desire a conorete seawsnll in
baclk of the sand fill, an item excluded from the plans of improvement as non-
essential for the protection of the shore. Local officials contacted
have indicated that the properties seaward of River Street would probably
be taken in the future by the Town of Weymouth as part of further muni-
cipel development in the area, and they unanimously favored both sand £ill
plens at a mectlng on January 1%, 1959, Local interests should be re-
quired tos

.a, "Obtain approval by the Chief of Engineers, prior to cormence-
ment of work, of detailed plans and specifications for the project, and
also the arrangements for prosecuting the work on that project.
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b, Assure eoﬁ%iﬁﬁsd public, ovmership of the shore upon which

for publige use during the sconopmic lifs of th@ progeeto

&.  Assure maintenance and repair, ipcluding periodic beach
nourishment, during the aconomie life of the works as mey bs required
to serve the intended purpose,

d., Provide at their own expense all necessary lands, ease-
ments and rlghtSmaiwway.

¢o Assure that.water péllutiom thet would endanger the héalth
of bathers will not be permitted.

f. Provide suitable appurtenant facilities, such as parking,
bathhouse, access, etc., to the extent necessary for realization of
evaluated beneflts.

| PART IV. CONCLUSIONS AND RECOMMENDATIONS

9+ The Division Emgineer conoludes that the following are prachi
ceble plans for protection and improvement 'of Wessagussett Beach.

a. Wessagussett Road Section ~ Sand Fill Plan, Widening this
seotion of beach By direet piacement of about 45,000 cubic yerds of
suiteble seand £i11, as shewn oa Plate 2, comstruction of a groin %75
fest long céntaining a drsin pipe with a tide gate and suiteble naviga=
tion marker, and eomstryetion of dreinege facilities.

bs. Regatta Road and River Street Seetion - Sand Fill Plan,
Direct plasement of sbout 140,000 cubic yards of suiteble sand fill
along River Street: and mast of the bluff area as shown on Plate 2,
construction of a stone groin, 350 feet long and construction of a
stone mound, 500 feet long at the westerly end of Regatta Road Section.
This plen requzres-publle ownersh1p of the properties seawerd of River
Street.

50, The projects are economically justified by evaluated public
and private benefits. These benefits warrant 33 percent participation
by the United Stebes in the first cogt of construction in accordance
with the provisions of Public law 826, 8Lith Congress, providing suit-
able sppurtenant fecilities are provided to the extent that the bene-
£its may be realized.

5le Alternative plans of protection which have been considered for
the Regatts Road and River Street Sections, are unfavorsble for Federal
improvement for a stone mound at the Regatta Roed Section and economi-
cally justified for a stone mound or seawall, for the River Street
Section. The stone mound plan at Regatta Road Section is unfevorable
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for Federsl improvement on the basis of evaluated benefits which may =
be ufed for the ecomomic justification of Federal besch erosion projects.
Thid plar; However, mey merit consideration for local underteking if
addibional secondaxry local benefits are found to exist. The plan for
the River Street Section consists of construction of a stone mound or
concrete seawall, 500 feat long, which would justify 29 percent parti-
cipation by the Undted States in the first cost of construction. This
plen is feasible if the send £ill plan for the Regatta Road and River
Street Sections is not undertaken by local interests,

52. Recommendationg. ~ The Division Engineer récormends that the
United States adopt projects at Wessepgussett Beach, Weymouth, Massa-
chusetts, authorizing Federal participation by contrlbutlon of Federal
funds in amount equal to thlrtyuthree percent the first costs of the
following plens:

a. Wesseguasett Road Section - Send Fill Plan, - Widening
about 1,000 feet af beach by direct placement of about LH,000 cubic
yards of suiteble sand fill as shown on Plate 2, construction of e
stone groin, %75 feet loag containing a drain pipe w1th a tide gate
end construction of drainage facilities,

b. Regatte Road and River Street Sections = Sand Fill Plan. -
Widening about 1630 feest of basach by direct plecement of about 140,000
cubic yards of suitable sand fill along River Street and Regatta Road,
construction of a stone groin, 350 feet long and construction of a stone
mound, 500 feet lang, alang the westerly end of Regatta Road Sectione

53, Prerequisite for construction of the Regatta Road and River
Street Sections - Send Fill Plan is public ownership of the shore sea-
ward of River Street. If this shore continues under private ownership
in the future, the Division Engineer reécommends sn alternstive project
for protection of River Street Section, Federsl participation in which
would smount to twenty-nime percent of the first cost. This plan con-

sists of construcion of e stone mound or seawsll, 500 feet long.

S, The recommended Federal participation is subject to the
conditions that local interests will:

2. Obtsin approval by the Chief of Engineers, prior to
commencément of work, of deteiled plans and specifications for the
project, and also the arrangements for prosecuting the work on that
project.

b. Assure continued public ownership of the shore upon

which the gmount of Federsl participation is based, snd its adminisg-
tration for public use during the economic life of the project.
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¢, Assure maintenance snd repair, including periodic beach
nourishment, durimg the sconomic life of the works as may be required
to serve the intended purpose,

: d. Prowide et their owm expense all necessary lands, ease~
ments and rights-of-way.

®. Assure thek water pollution thet would endanger the
health of Bathers will nat be permitted.

fo Prowide suitable appurtenant facilities, to the extent
necessary for reslization of evaluated benefits,

550 The estimated emounts of Féderal participation in the first
costs of the prejects, in accordsnce with the foregoing recommenda-
tions, &rs $4,0,000 for the Wessegussett Road Section - Sand Fill Plam
and §9%,000 for the Regatta Road and River Street Sections - Sand Fill
Plan, or $2,900 for the River Street Section -~ Alternative - Stome
Mound Plen,

ALDEN X, SIBLEY
Brigadier General, U. S, Army
Division Engineer
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APPENDIX A

DESCRIPTION AND COMPOSITION OF BEACHES

1, Genersl, ~ Deteiled descriptive date and deta on compositiom =
of the shore were obtained from a detailed field inspection em March 25,
1958 sngd. subsequent inspactions, from field surveys of May, June, and
September 1958, and from aerisl photographs teken February 3, 1958,

2, Beach Prafiles, -~ Ten profiles snd three intermediate bluff
sections were Uakew in the study area in comnection with this study.
Profiles 1 through 6 sare located in the Wessagussett Road Section,

 Profiles 7 through O in the Regatia Road Section and Profile 10 inm

the River Street Section. These profiles are shown on Plate 2,

Beach slopes vary betweew profiles with generally steesper slopes above
mean tide level (MTL)., Offshore slopes of Profiles 1 to 7 are ap-
preciably affected by the proximity of the Weymouth Fore River Channel.
Teble A~1 lists average beach slopes mlong various sections of the
profiles. In this teble the columm "above MIW" lists the slope of
beach above mean high weier to the beach beim, if such exists, Other
intervals are between mesn-high water (MHW), mean~tide level (MTL),
mean~-low water (MIW), and the 6~, 12~, 18=, and 2,~-foot depth contours
below meen low wabter. A slope "Flat" is taken to be ome which is 1

on 200 or flatter.

3. DBeach Samples, ~ Eight surface sand semples were taken in the
Wessagussett Road Section along Profiles 1 and 6 at mesn low water and
at the 6=, 12-, and 18~foot depth contours. Table A~2 shows the
median diemeter andl the gradation in grain size of each semple., The
material consists of gravelly sand in the tidal zone, fine sand in
the low water zone, medium send in the 6=foot depth zone, fine sand in
the 12«foot depth zone, and silt in the 18=foot depth zone.

TABLE A-l. BEACH SLOPES

Profile Above MIW to MIL te MIN to

Noo MEW  MTL MLW 6  6tol2 12 to 18 18 to 2
1 1/8,5 1/8.5 1/23 148 1/17 1/75

2 1/5.5 . 1/13 1

3 12; 1/10 1/50

L /17 1/15 126 1/48 1/11 1/9

5 1/ 1/15 1/12 1/16 '

6 /12 1/10 1/9 1/22 1/12 1/ 1/9

7 %2 1/7 1/20 /29 1/37 1/11 1/345
TA _ . ‘
8 A 1;6.5 1/9 1/1, 1/48 1/100

8A 1/7°

9 1/2,5 © 1/10 1/15 1/50 Flat

o 1/7 o

/6. 1/10 1/30 Flat
| A-1



TABLE A4-2, ANALYSIS OF SAND SAMPLES

Characteristics of Material in Percent

Coarse .

Profile Median 3ilt or Fine Sand -Medium _Goarge Fine
No. Position Diameter Clay .O7Th .07h4-.42 Sand 42- Sand 2,00- Gravel L.76- Gravel 19.1-
(m.m. ) less mm mm 2.00 mm L7686 mm 19,1 mm 7602 mm

1w .18 15.0 81,7 3.3 - - -

6 1.9 9.7 .23.9 16,6 12,5 29.5 7.8

12 .37 23.9 28.5  17.1 7.6 13.6 9.3

18 - 83.0 15.5 1.5 - - -

6  mIw .25 20,0 363 1he3 103 1.2 749

6 1.9 10.6 2L.8 a6 (e 21,0 . 21,6

12 15 7 8946 1.k 1.0 6 -

18 - 6.0 26,1 52 242 5e5 -




L. Detailed Description, ~ Detailed description of the shore be-

tween WessSagussett vacht Glub and the interssetion of River Street snd
Fort Point Road follows. Elevations are referred to the planes of mean
low water unless otherwise specified.

Ao

Ba

Wessagussett Rosd Sestion (Pilgrim Road to North Street)

(1) Shore Length: Approximately 600 feet

(2) Ownership: Publie

(3) Beach Uses Yacht Club and limited bathing

(L4) Public Feeilities: None (Yacht Club et west end)

(5) Beach Width above HW; 20 %o 30 feet

- (6) Composition of Shore: Shingle above mid-tide, fine to

medium sand mixed with gravel below mid-tide elevation.
 Boulders strewn along beach. Large amount of clam
ghells end live snails throughout segment.

(7) Structures. - Conorete sea wall about 150 feet long
extending from yacht club eastward, top elevation sbout
12 feet, A lower elevation sea wall about 10 feet
long extends eastward therefrom in front of a house,
An open timber pile pier with wood decking is located
at west extreme of segment. An 18" concrete pipe
storm drain discharging at about mid-tide elevetion,
iz located st about the center of the segment 250-300
feet east of the yacht olub, A 6" storm drain which
discharges en the top of the beach is loocated about
200 feet emst of the yacht club, On 3/25/58 both
drains wers discharging brownish water with swampy
odor. No odor of cesapool pollution was evident.

(8) Erosion or Storm Damage. - Tndications of erosion of
the shore. No demage visible,

(9) Charecter of Development., - Wessagussett Yacht Club at
west end, Inexpensive summer snd year-arocund cotlages
gouth of Wessagussett Road.

Wessagussett Road Section. - (Exisbing Tcwn Beach between
Worth Street and bathhouse groin)o.

(1) Shora'Length; Lpproximately LOO feet

(2) Owmership: Public
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(3) Beach Use: Bathing.

(L) Public Facilities; Bathhouse, float, life guard services

(5) Beach Width ebove HW: About 80 feet wide at westerly .
groip, decreasing to 30 about 200 feet eastward.

(&) Composition of Shore: Shingle mixed with olam shells
with some medium 60 fine sand above HW at westerly groin.
Scarp at HW or frontxng bathhousp and sea well,

(7) Struawur33° Two 1cw gbone gr01ns esch sbout 150 feet
IBﬁE"IBEEEbd at west and east limit of area. A low con-
crete sea wall sbout 250 feet long with top elevetion
ranging from sbout elevation 12 to 13 feet extends from
west.end of segment to east end of bathhouse, Concrete
retaining wall about 200 feet lopg with top elevation
of about 20 to 25 feet is looated sbout 10 feet behind
seawallo

(8) Erosion or Storm Dﬁmagéi About 200 feet of conérete
sidewalk along seawall destroysd snd remainder demaged.
Base of zeawall underminéd at e point sbout 150 feeb
sact of west epnd of wall. Concrete seawsnll deteriorat-
ing at several points. Concrete steps broken,

(9) Charscter of Developments Public bathing beach.
- otreet on glacial %T1ll bluff behind beach.

C. Regatta Road Section (Bluff Ares).

(1) Shore Leﬁgth;uvkpproximatoly 1,650 feet.

(2) Ownership: Beach end seaward face of bluff owned by
Town, lendward of Town ownership prlvately owned.,

(3) Beach Use: Smsll amounmt of bathing and fishing.

(L) Public Facilities: None.

(5) Beacl Width sbove HW: 5 to 25 feeb.

(6) Composition of Shore: Fine to coarse gravel with clam
.ghellg, AT the west end there is evidence of red and
blue clay at about the midtide elsvation. Bluff com-
posed of glacisl +till,

(7) Structures: cheral short, low boulder groins. Short
boulder revetment along toe of bluff at west end,
Several short timber retaining wells seattered throughout.
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(8)

(9)

Erosion or Storm Demage. - Erosiom at toe of glaciel
BITT BIFT throughouts Steps and bulkheads damaged.
Abouk center of area there is s L" and a 10" drain
from Regetta Road draining onto the bluff near top
which has eroded a gully 2 to 3 feet deep down the
entire height of bluff, In general there has been
1ittle scouring of the bluff, as indicated by vegitel
COVer., : '

Character of Development: Medium summer and year-
around residences. :

River Street Section (Low Ares East of Bluff Area.)

(1
(2)

(3)

(1)
(5)
(6)

(7

(8)

(9)

Shoro Iength° Approximeately 500 feet,

Ownership° Private.

Beach Use: Limited bathing.

Public Fecilitieg: Hone,

Beach Width above HW; 0 = 5 feet.

Composition of Shore: Shingle, pes gravel and shell,
Low marsh ares and a pond behind‘road._

Structures: Stone groin sbout 100 feet long located
at oifreme oast end of segment.,

Er031on or Storm Damage: Scme demege to houses and
Llow Timber bulkheads fronting houses., Embenkment
holding road eroded. Road patched, epparently
dameged during storms,

Charecter. of Development: Low cost summer and year-
arcund cotteges, comstructed on piles and located on
beach with front agsinst roadway.
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APPENDIX B

LITTORAL FORCES

1, Tides: Tides in the study sres sre semidiurnel; The mesn end
spring ranges are 9.5 and 11,0 feet, the ssme as ceccurs at Commonwealth
Pier No. 5 in Boston. It is eomsidered that the records from the tide

i+ station at Boston also apply to Wessagussett Beach. Unless otherwise

gtated the elevations given ‘herein are referred to the plane of mean
low water.

2 Inspection of 30.3 years of record at Bostom Harbor, covering
the period August 1921 through March 1952 (excluding January-April 1945},
reveals that the highest tide of record was 13.8 feet above mean low
water and occurred only once durimg the period (April 21, 1940), Table
B=1l shows the number of occurrences of tides exceeding the plane of
mean high water in imsrements of one-tenth foot. These statistics are
of heights which have actually occurred and include the combined effects
of lunar and solar'n&traetion, and storm forces.

TABLE B-lo Boston Harbor, Massechusetts - Number of Tides exceeding
Wesn High Water Turieg Peried August 1921 through Maroh 1952;

: Number of Average Number of
Feet Above MAW OG&urrencsS* Ocourrences per Year¥

L3 1 0.03
L.2 2 0.06
Lo 2 0,06
J—}oo " 2 006
309 2 . 006
208 2 0.06
307 3 0.l
306 L 0,1
3.5 5 0.2
3 7 0.2
303 L 045
342 21 0.7
3ol 32 1.1
%60 iy 1.5
2.9 67 2.2
2.8 83 2.7
2.7 110 %.6
2.6 k1NN L.8
2.5 205 6.8
2oy 277 9.l
243 358 11.8
262 Lé3 1543
261 560 18.5
2,0 71 245

*equaling or exceeding the stated elevation
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% Storm Tidem. ~ High velocity winds increase the normal pre-
dicted tides in varging smeunts depending upon direction, duration and
severity of the winds, the hydrography of the nesrshore and the shelter
of the locatipm. Table B=2 shows maximum elevations recorded at Boston
since 1933 and the difference between the elsvations which actually oc-
curred and those predicted on the basis of normel foreces. Elevations
of 1.8, 15.0 and 13,9 were recorded ‘in December 1909, April 1851 end
March 1851, respectively. However, the gaging stations for these former
observations were loocasted at points in the harbor obther than st Common-

~ wealth Pier and therefors the observations sre not directly comparsble
to those observed subsequent to 1933.

TABLE B=2, RECENT BOSTON STORM TIDES

Differences in Feet

Tide Elevation im Ft.  Heipght Above Height Above
Date Observed Predisted Predicted Elevation C MJHW,
1/28/3% 13.5 10.3 362 ' L1+0
9/21%8 11.3 10.6 : 0s7 o 1.8
L/21/0 13,8 11.7 2,1 Le3
11/20/45 12.8 120 0.8 33
11/22/45 12,7 11.6 1ol 342
11/30 /4 12,5 8.9 3.6 350
8 1/;3 13,1 949 %42 366
9/11/5, 11.0 9.6 . 1ols 1.5

Lis Prevailing Winds. = United States Weather Buresu wind records
for Boston, Messechmsetts, the westher station locsted nesrest tc the
study area, for thé period October 1949 through September 1958 were
uged in this study. These dats consist of hourly observations of wind
speed and dirsction based en sixteen points of the compass, A wind
rogse made from these data is showmm orn Plate 1 and a summery of wind
date are pressnted im Table B-3., It is worthy of note however, that
due to the topography of surrcunding areas only winds from about north-
northwest through nerth to . northesst effect the study ares.

5 The wind rose indicates a preponderance of westerly winds
with grestest duration from the southwest, However, by combining winds
within quadrants it is shown that prevailing winds are from the north-
west gquadrant. Considering the effective winds in this study the rose
shows greatest duration from north-northwest and about equal durstiom
from the nerth and mortheast, The greatest durations of winds over 35
miles per hour occur from the northeast, A summery of the numbsr of
gales (continuous winds with velocities over 32 miles per houz} occurring

" at Boston during the 75 year period of 1870 through 1945 show that 160
gales occurred of whioch 50 percent were from the northesst. A tabula-
tion of wind statisties for the Boston station is given in Table B-3.
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| TABLE B-3.
Qctober 19h9 -

WIND DATA, BOSTON, MASSACHUSETTS
September 1958

Duration in Hours

Speed in Miles per hour

Average

Wind

£Total  Annwhl HMove- & .

Direc=- : : - ~ Over Dura=  Speed ment Total
tion 0-3 L4=7 8-12 13-18 19-24 25-31 32-38 39-46 L7 Total tiom  MPH in miles Movement
N 96 599 198 1177 356 121 15 3 - 3865 L. 12, h7,902 Le6
NNE 70 381 876 752 360 164 31 5 1 2640 3.3 . 13,7 36,19k 3.4
NS 92 485 982 100k 523 232 87 32 11 k8 Lek U7 50,525 4,8
ENE 92 L7 777 922 L3k 208 5l 16 Lo 292k 3.7 145 12,468 540
B9 bS53 1249 1216 343 128 50 22 2 3562 heb 133 h7§15_6 Le5

W ESE 100 543 1448 1263 232 67 - N 3668 L7 1.8 . h3,438  hel

! SE 104 569 123 863 . 126 22 - - 1 2919 3.7 11¢0 . 32,038 3.1

W gsE 77 528 1021, k70 83 2l 3 2 1. 2m9 2.8 10 22,969 262
S - By 798 1hy7 930 245 . 59 13 -« 3 = . 358k k5 - 112 . LOo,207 38
Ssw 82 . 77h 1905 1850 686 215 W 15 3 5516 T -+ 1344 Th,6Th Tol
o 93 952 3789 LolS 1118 268 33 3 = 10301 1i3.1 i3.3 137,139 13.1
WsW Tl 569 1910 1981 500 95 15 1 - 5142 6e5 1269 66,125 603
W 73 635 1978 2110 835 26k 69 6 - 5970 7.6 .1 8h,0h5 8.0
WEW. 73 B61 2819 3089 136k 510 65 1 - 8792 11.1 il 126,679 12,1
MW 8 Th5 2319 3097 1399 550 88 7 L 829L  10.5 15,0 124,176 11.8
WNW 72 541 1750 211l 778 182 21 2 - 5h60 6.9 13,7  7h,92h Tol
Totals - 78,888 100.0 13.3 1;050,32hk  100.0



6o Waves, - No wave observations have been mede in the study ares.
The deep Water wave statistics presented in Beach Erosion Boerd Technical
Memorsndum No. 55 are not applicsble to this sheltered area. Brete-
sohneider's Formuls for gensrotion of wind weves in shallow water indi~
cates a wave height af 3,0 feet in the ares accounting for limitations
in width of fetch. Additiomal information concerning the design wave is
presented in Appendix D, ‘

7. Other waves which reach the study area are genersted by vessels
navigating the chamnels Such waves are a nuisence to mmall boabs moored
in the ares, but lack the duration necessary to have significant adverse
sffects on the shore,
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APPENDIX C

SHORE LINE AND OFFSHORE CHANGHS

loe Basic Data. « A mep showing the position of the mean high
waber 1lin® st Wessagussstt Beach, for the years 1847 and 1948, the
position of the 6~, 12-, and’ lB—foot depth contours for the years
186-18, 1863, 1893 end 1952, and the position of the 2=foot depth
contour for the years 1863 and 1952 was furnished by the Beach Erom
gion Board for use in this sbtudy, Shore line and offshore dsta for
1958 were obtained from a survey furnished by the Town of Weymouth.
Shore line and offshere contours are shown on Plate 1, Sand £ill
placed annually on the public beach near the bathhouse has influenced
ghoreline and offshore changes in the Wessegussett Rosd Section.
Offshore chenges in this area are further affected by the prOlelty
of the Weymouth Fore River Channel.

2+, Mesn High W&ter Shnro Line Chenges. - In the period between
1847 end TOLB the share line receded 140 to 190 feet in the Wessa=
gussett Road Section (the area between the Yacht Club end the bath-
house) » Recession im the Regatta Road Section and the River Street
Sestion (from the‘bathhouse to the Fort Point seswall) smounted to
sbout 100 feet and veried from no chenge.in the vieinity of the sesa-
wall to 140 feet at a point just east of the bathhouse, In ths-
period between 1948 and 1958 there has been negligible chenge in
the shore line., There has been some locsl sceretion of 20 to 30
feet in the vicinity of the Yacht Club and the bathhouse. There has
also been szome local recession of the shore line of up to about LO
feet at about half-way betwsen the Yacht Club and the batthouse.

3e Chenges in the 6~-foot Depth Contours = In the period 18,6.48
to 1863 the 6~foot depth contour showed accretion up to 230 feet
.,0Pposite the bathhouse and ac¢retion up to LOO feet in the River,

Street Section. No change is indicated in this period at the Yacht
Club or at the area just east of the bathhouse. In the period 1863
to 1893 there was gemeral recession in the area which amounted to
230 feet in the vieimity of the batthouse, 50 feet in the Regatta
Road Section and 380 feet im the River Street Section. There was
no change in the vicinity of the Yacht Club in this period. In
the period 1893 to 1952 a slight recession of 20 to 50 feet in the
Wessagussett Road Section is followed by aceretion of about 100 to
120 feet in the Regatta Road and River Street Sections, In the
period 1952 to 1958 the ares at the Wbssagusaett Road Section exe
perienced alternatlng acoretion and recession of up to 50 feet at
points. The Regatta Road and River Street Section suffered a re-
cegsion of up to 120 feet,
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lis  Ghemges in the 12-foot Depth Contours - In the period 1846-48
to 1863 thers wes no ohange in the vicinity of the Yacht Llub. There
was sccretion near the bathhouse of up to 200 feet which was Pollowsd
by accretion of 4O ta OO feet in the ngatta Rosd and River -Street
Sections. At Fort Peint there was recession in this period of up to
40O feet. The period 1863 to 1893, which followed, exhibited general
recession of the 12-foot depth comtour, This recession reached 220
feet in the Wesssgussett Road Section and veried betwsen 100 and 340
feet in the Regstis Road and River Street Sections. In the period

1893 to 1952 recessien of LO feet st the Yaeht Club and the bathhouse,

then recession of sbaut 40 feet at the bathhouso, alternating re-
cegsion and acoretiom: of up to 4O feet in the Regatts Road and River
Street Sections and finally sccretion of up to 40O fest at Fort Point.
In the period 1952 to 1958 there has been general accretion of LO +to
60 feet in the ares hetwsen the Yacht Club end the bathhouse snd no
chenge is indicated from tha bathhouse to the Fort Point seawall,

- Changes in the 18-foot Depth Contour. - In the period 18,6~
L8 to 1863 There has bLeen ganeral acoretion in the area, except where
no change is indicated in the vieinity of the bathhouse., Accretion
to the west of the bathhouse was up to 120 feet and to the east of
the bathhouse amounted up te 320 feet. The period 1863 to 189% ex~
perienced genersl recession which veried from 100 to 200 feet in the
Wessagussett Road Section and from 60 to 220 feet in the Regetta Road
and River Street Seckions and Fort Point: In the period 189% to 1952
there was accration af sbout 120 feet at the Yacht Club, accretion of
0 to 60 fest at the bathhouse, sccretion of O to 80 feet in the
Regatte Road and River Street Sections and recession of up to 150 feet
st Fort Point., In the peried 1952 to 1958 there was recession of 120
feet at the Yacht Club and fluctustion from 20 feet aceretion to L0
feet recession at the bathheouse, In the seme period in the Regatts
Road and River Street Sections changes in the 18-foot depth sontour
varied from 70 feet recessien uear the bathhouse to 70 feet sceretbion
near the Fort P01nt seawnll,

60 Changes in the 24~foot Depth Contour. = The 2l-foot depth
contour receded in The peried 1863 to 1952 about 140 to 240 feet in
the Wessagussett Road Sectien and about 100 to 20 feet in the Regstts
Rosd and River Street Sections. In the period 1952 to 1958 there has
been accretion of up to 80 feet in the Wessaguszett Road Section, re-
cezgsion of about 20 feet just east of the bathhouse and accretion of
10 feet near Fort Point. Dredging of the Weymouth Fore River Channel
bes beer most influential in effecting recession of the offshore area
particularly in the Wessagussett Road Section where the proximity of
the channel to shore is grestest.

7. Retes of Annusl Chenge in Shoreline snd Offshore Contourse -
There have Deen considerable Iluctuatlions in Lthe location of the mesan
high water shoreline and the offshore contours at Wessagussett Beach.

C-2



The natural shore processes in the area have been considerably affected
in the psst by protective works snd srtificisl sand placement on the.
beach, as well as meintenance of the existing Federal navigation channel
in Weymouth Fore River., The overall changes, however, over the pericd
.of record have amounted to & generhl recession of the shoreline in the
study area which varies from 1.5 to 0.5 to 1,0 foot amnuelly in the
Wessagussett Road, Regatta Roed and River Street Sections, respectively.
The 6-foot depth.contour has receded shout 1.0 fods snmnuelly in the
study area, except a recession of sbout 0.2 foot at the bathhouse and
acoretion of sbout 1:0 foot annuelly at Fort Point. The 12-foot depth
conbour shows a recegsion of 0,5 foot annually in the Wessagussett

Road Section mccretiem of 1.0 fooh. in the Regstta Road and River Street
Sections and about %40 feet mccoretion at Fort Point, The annual rate
of change 4o the 18=foot depth contour veries from recession of 0,5
foot at the Yacht Club to aecretion of 2,0 feet in the vicinity of the
Fort Point seawall, The 2li~-foot depth contour shows an aversge re-
ceggion of 2.0 feet annuelly with only 0,5 foot at the River Street
Sections The effect of the proximity of the navigation chennel is
apparent in the rate of change indicated by the 2~foot depth contours
It may be concluded from the above thet the Wesssgussett Reed Section,
which is in closer proxlmlty to the navigation channel, is experlencu
ing the most serious erosiom in the study eres.
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APPENDIX D

DESTGN ANALYSIS

1. Genersl, ~ Thig appendix is & resume of the design methods and
techniques used in the stidy. The design methods in general folleow
Beach Erosion Board Technical Report No. L, "Shore Protection, Planning
and Design, (Revised February 1957)".

2o Design Tide Elevation, = The maximum elevation of tide 0¢-
curring with s Irequemcy of approximately once each year is considered
an appropriste tide height to base the deaign of protechbive works.
Therefore, the desigm tide elevation is 12.6 feet above Mean Low Water
or 3.1 fest sbove Mean High Waber, mee Table B-1, Appendix B.

3¢ Design Wave, -~ The design wave used herein ia that generated
over the Timited feteh and depth offghore from the study area with a
wind velocity of 50 miles par hour {or 73%.3 feet per mecond). The
maximum feteh lies im a north-northeasterly direction from the study
area to Pemberton Poimt, Hull, This distance is 20,000 feet, Because .
of limitetions in the width of fetch the method described in Beach
Erosiocn Board Techrnical Memorandum No. 70 "Effect of Fetch Width om
Weve Generation" is used to cGompute the effectiveness of fetch in the.
study srea; This esloulation shows the effective fetch to be 50 per-
cent of the messured distance, or 10,000 feet, Using Bretschneider's
method ms presented in TR-l; the computation for the design wave iz as
followss

& = 3202 (109900) = &0 Where g is the acceleration of
U \T2e2)= . gravity, F the effective fatoch,
: ‘ o U the wind speed, de¢ the depth
gde _ Py o of water st the end of fetch b
s S 52:2 (15.0) = 0.0936 design tide level, f the friction
753 , factor in Bretschneider's formula
v § - for generation of wind waves in
£ = 001 = 6.0 shallow weter and m is the average
om 000165 | slope of bottom along the fetch.
Using Figure 15 of TR-l:
e o |
. 06019 Where H_ 1 is the squivalent deep
T2 o water significant wave height.
Hl = 0°019(73°3)2 -
© PR 58

L]
Using the solitary waeve formule:

dy, = 1.28 Hy & 1:28 (3.2) & Lol feet Where dp is the depth of
. breaking
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Using Figure 7 of TR-k:

T = 3,1 seconds - - :
Lo = 5,12 T2 . 5,12 (3,1)2 . ,9 feet  Where T is the wave period and
Lo is the deep water wave length.

" From the above:

d =lbel = 0.0837
IO

Using Teble D-1 of TR-lis

H = 09497 Where H is the shoaling co-
L 1

o _ efficient.
Therefors, the computed wave is:

H = 09497 (3:2) = 3,0 Paets

Refraction effects, using the graphic method described in TR-lL, mey be
estimated to result im a wawe reduced to two thirds of its original
height. However, spplicatiamn of the wave theory to the peculiar
physiography of the Wessagussett locale to forecast probable wave
cheracteristics can be expected to yield somewhat doubtful results and
therefore the offshore wave height of 3 feet iz used asg the desipgn wave,

Lic Stone Sizes, - The minimum cover stone sizes required for
groins and stone mounds in the area ere estimeted ¢n the basis of methods
presented in TR=h. A design wave of 3.0 feet would give s w/kl value of
Loly x 104 for side slopes of 1 on 1,5 aid specific gravity of stone of
2,60, The Kl value for this slope is 0,0085 pounds, Therefors, the
minimum weight w = L0O to 500 pounds. It would be demirable, however,
4o use stone of about 1 ton in weight if no additionel cost is ineurred,
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APPENDIX E

TOWN PLAN OF DEVELOPMENT

The original plans of the Town of Weymouth for development of
Wesssgussett Beach are described in a report by the Wessagussett Beach
Development Commititee proposing a "Development Progrem, 1958-1959."
This program 1ncludes five projects which consist of the following

items,

Project #1l. Beach Improvement. =

Re

Construction of & concrete sea wall with top elevetion 15,0
feet above Muan Low Water salong the northerly side of Wessa-~
gussett Roed, 4O feet north of the south property line of the
Wesssgussett Yacht Club property to a point adjacent to North
Street where the present wall exists at elevation 15.0 feet
above Mean Low Water, The length of the proposed wall is
sbout 630 Teet,

Construction of a jetty spproximately 2,0 feet long along the
easterly line of the Wessagussett Yacht Club property. This
jetty would have a top width of 10 feet, a constent top sleve-
tion of 15,0 feet abave Mean Low Water for the shorewsrd 110

- feet and s top sloping from elevation 15.0 to 10,0 feet above

Mean Low Water for the remaining seawsrd portion of the jetty.
Relocation of the present groin at Nerth Street,

Placement of samdfill along about 1000 feet of shore with a
berm sbout 70 feet wide renging in elevation from 13.0 to 13.5
feet sbove Mson Low Water, The besch would have a =lope of
1 on 10 above and a slope of 1 on 15 below Mean High Waters.

Construction of a 2l-inch (changed later to L2 imeh) corru~
gated iron murface drain to extend to the end of the west
jettys. Thisg drain-would substitubte part and serve as an ex-
tension to the existing drain at Wessagussett Road about 150
feot east from the Yacht Club property line.

Project #2, Roadway Improvamsnta -

B

Concrete curb on the north and south side of Wessagussett
Roed betwsen Massasoit Road and North Street and between
Meggagoit Roed and Pilgrim Road,



bo Concrete welks snlong Wessagussett Road, li feet wide on the
gouth side end 10 feet wide on the north side between
Messasoit Road and North Street, and 5 feet wide on the
gsouth side between Maszasoit Rosd and Pilgrim Road.

o A 26=fook wide bituminous concrete rosdway on Wessagussett
Road betwsen Messesoit Road and North Street and widening
of the roadway between Massesoit Road and Pilgrim Read.

ds Removel of the existing retaining wall along Wessagussett
Road between Massasoit Road and Pilgrim Road and con-
structiom of & new retaining well sbout 10 feet south of
the exisbing wall,

®. Three sebs of removable wooden steps to be placed over the
new seawsll on the south side of Wessagussett Road.

fo Traffic control sigansls to be installed at thres points
elong Wessagussett Road; at North Street; Massasoit Road
and Parker Avenue.

Project #£3. Parking Area and Enlargement and Improvements -

8o Enlaz‘gor;ent of the existing parking area by placement of
b }gii"tl‘i bituminous tre;.tmen't of the parking area.

Go TIwo qheltefs for parking sttendeants,

lend Right Acquisition. -

8. Acquisitiion of lend rights for Parker Avenus,

Project #,. Seamall and Stone Mound at Regatte Road. -

no A stone mound from the present east wall of the bathhouse
T for s distance of about 1500 feet to Neck Street. The
mound would have a top elevation of 18 feet above Mean
Low Weter, a seaward zlope of 1 on 3 and a lendward slope
of 1 o 1. A shorbt concrete apron at the toe of the mound,
Revetment of the slope ebove the top of the stone mound
to elevation 26 feet sbove. Mean Low Water,

bo A similar stone mound and & pre~cast block seawall about
T 500 fest in length from Neck Street to the end of the pre-~
sent seawsll saleng Fort Point Road.



Projsct #5. Dredging. -

a. Dredging in the vicinity of Wessagussett Yacht Club to a depth
T of 8 feet below Mean Low Water to provide additional mooring

space. This would require dredging of an estimeted volume of
18,500 cubic yards of material,.
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APPENDIX F

COST -OF IMPROVEMENTS

l. Generale = A useful Iife of 50 years has been assumed in
determining amortization charges. A rate of interest of 2.5 percent
per anmm for Federal and 3,0 percent per anmum for noneFederal ine
vestment has been useds Maintenance requirements of sandfills are
based on maximm rates of loss determined from past shore recession.
For the Regatta Road and River Street stone mound, excavation and
backfill are required. All excavated material is used for backfill
and the cost of this operation is included in the unit price for
stone, The pre-authorization survey study cost of $8,000 has been
allocated between the three sections of the study area in propor-
tion 4o their respective shore lengths and amount of survey work
involved., All costs -are based on the December 1958 price level.

2o Wessagussett Road Section, = Sand Fill Plan, =

(a) First Cost of Constructions

Sandfill, 45,000 cubic yards @ $1.40 $63,000
Groin, Lts500 tons @ $L00 18,000
2" drain extension, 1490 feet @ $17.50 9,000
3 ‘manholes, tide gate and navigation marker 3,000
Contingencies

16,000
$105,000

Engineering and design )1, 000
Supervision and administration 9,000
PROJECT TOTAL $122,000
‘Pre-authorization study 3,000
TOTAL TINVESTMENT #125,000
(b) Annual Charges:

Interest and amortizations _
Federal (234, 50 yrs) $1,500
Non~Federal (3%, 50 yrs) 3,200
Sandfill, 1,000 cubic yards @ $1470 1,700
Groins, 50 tons @ $5,00 300
TOTAL 58,700
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3¢ Regatta Road and River Stree£ Sections. = Sand Fill Plan, =

(a) First Cost of Coﬁstruétion

Sandfill, 140,000 cubic yards @ $1,40

- Stoné mound, 2,000 tons @ $l,00
Groins, L4000 tons @ %h.OO
Gontlngencles

Englneering and design
Superv151on and admlnlstratlon
PROJECT TOTAL

Pre-~duthorization study

TOTAL INVESTMENT

(b} Annual Charges

Interest and amortization:
Federal (23%, 50 yrs)
Non-Federal (3%, 50 yrs)
Sandfill, 1,000 cubic yards @ $1,70

~ Stone mound and groins, 60 tons @ $5,00

TCTAL

$196,000
8 000
16 000

33, 000
3233?660
8,000
20,000

$281, 000

© 5,000
$286,000

$ 3,100
741100
1,700

300

$12,800

Lo Regatta Road Section e Alternative = Stone Mound Plan. =

(a) First Cost, of Comstruction
Stone mound, 6,000 tons @ $4,00
Contingencies
Engineering and design
Supervision and administration
"PROJECT TOTAL

Prenauthorlzatlon study

TOTAL INVESTMENT

Fe

$2l,000
Iy, 000
T8 000
1,000
22000

$31,000

L, 000
$35,000



(b) Annusl Charges

Interest and smortization:

Federal (2%, 50 yrs) § w0
Non-Federal (3%, 50 yrs) 1,300

Stone mound, 60 tons @ $500 300
TOTAL $1,700

5, River Street Sectiom - Alternative -~ Stone Mound Plan, =-

(a) First Cost of Construction

Stome mound, 2,000 tons @ $4.00 $ 8,000
Contingencies ' 1,000
Engineering and design 300
Supervision and administration 700
PROJECT TOTAL $10,000

Pre-authorization study 1,000
TOTAL INVESTMENT © $11,000

(b) Annusl Charges

Interest and amﬁftiﬁatiqn:

Federal (2X%, 50 yis) . $100
NonwFederal (3%, 50 yrs) 300
Stone mound, 20 tons @ $5.00 100
TOTAL $500
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APPENDIX G

ESTIMATE OF BENEFITS

ls General. - The benefits computed herein are based on the pro-
motion and encouragement of healthful recreatiom of the people by pro=-
tection and improvement of public beaches and prevention of diresd
dema.ges to public emd priwete property. The intangible benefit of in-
creasing the desirability of the heach. and, therefore, increasing
pleasure obtained, therefrom, is net svnluated. All benefits evaluated
are non-Federal publin or private benefits. The methods used for com-
puting benefits are desoribed below.

2, Direct Damagss Prewented. ~ The aresa is well sheltered from
ocesan weves, but is expoued to northeast storms across Hingham Bay,
Tides and wavea cause erosian snd damages to the study ares., Dirsct
damages in the ares consist of loss of land, and dsmages to roads, build-
ings end other structmres. The average dnnual value of loss of 1and
iz estimated as‘l/@O'the present market velue of land, which would be
eroded at the present: rate of erosion within the 50-yesr economic life
of the project, Land values have been estimeted on the basis of re-
ported current resl ewtate sales in the area, The smunual dsnages to
roeds are estimated om the basis of reported expenditures by the Tom
of Weymouth for storm demmge repairs. The annusl demages to buildings
are estimeted as 1/@0 their present market value if complete loas is
contemplated within the econsmic life of the project, or as 1/50 the
extent of destruction of a building if partial dsmage iz estimeated withw
in that period. Where records of current expenditures for repairs of
bu11ding§ are available, they are used as'a basis for the estimate,
Other strustures, such as retaining walls, swimming pools, etc., are
estimated to suffer emmual demages squal to 1/50 their cost of com~
struction if totally destroyed in a period of 50 years or 1/30 the
cogt of reconstructiom of demaged portions, The average snnual damages
are also estimated on the basis of actual expeanditures for storm danage
repairs where such records are available,

3s Devaluation of adjecent properties and remaining portions of
lots and buildings which would result from the estimated demages, dur-
ing a G0~yesar period, is considered secondary and, therefors, is not
evaluated.

Lo Recreationsl Benefits, - Part of the study sres is presemtly
used as a town beach. This 18 the only public beach in Weymouth and
is considerably overcrowded., Present smmual attendance is estimated at
about 70,000 persons. The Townlss limited shoreline thst could be de-
veloped for bathing purposes; the study ares being ome of the better
areas, Other portions of the shore in Weymouth Fore River snd Weymouth
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Back River sre devoted to industrial waterfront uses., Publie recrea-
tional facilities in the study ares, other than the bathing beach, im=-
clude the Great Hill Park Reservetion, which is maintained by the Town
of Weymouth. Improvement of the study area for recreational beach use
would be supported by a potémtial edditional attendance of about
L30,000 persons per sesson, Experience with available attendance re-
cords of public beaches in Connecticut shore towns has indiceted that
annual patronage smoumts to at least 10 times the population. The
present population of Weymouth is about 50,000 persons and the tetal
potential attendence is estimmted at 500,000 pergons: In view of the
density of population of other nesrly towns and the proximity to the
metropolitern ares it is belisved that the above potential attendance
is conservetive,

5. Recreational benefits from beach use are estimated on the
basiz of a2 desirable bheach ares of 75 squere feet per person and a
daily turnover of 2, Analysis of attendance records at Esstern Point
Beach Park in Groton, Comneaticut, a beach similar in cheracter, shows
that the average daily sttvemlance for a 93=-day season was 30 percent
of the psak attendance and that the capecity was %26 percent of the
peakes It is further indicated that the average daily attendance for
the deys less than capsecity is about 36 perdent of the spesce capacity.
- There are 35 days with sttendance above capecity =nd 58 days belows
The seasonsal attendange is eabtimeted at 28 times the peak and thet
portion which is within the desirsble standards is estimsted as 56
times the daily spsce Gapssity where the capscity is 36% of the peak.
A similer pattern is assumed for the proposzed beach plens in this
study. The recresticmsl value per perzen for beach use is evaluated
83 the minimum charge which patrons would be required to pay if the
beach was a privete emterprise, This is estimated as $0.25 per persom.

"~ 6o In order that public recreastional benefits may be realized,
adequate parking end comfort facilities should be provided, Desirsble.
parking space may be computed on the basis of L persons per cer and a
turnover of 2, Bathhouse fagilities should be provided for about 107
of the beach users, om, the besis of redords aveilsble from Jones Beach,
Jacob Riis Park and Orcherd Beach in the New York ares.

7o Wessagussett Road Seetion - Sandfill Plano -

(a) Direot Damagea.Prsventeda - Annual expenditures by the
Town of Weymouth for repairs Lo the bathhouse, walls, sidewalks snd
plaaem@nt of sand fill are reported toc average about $3,000 ammuslly,
and repairs to Wessagussett Road are reported to average about $5,000,
These expenditures reflect both costs due to storm demages and costs
of normel maintenance of the facilities, The proposed improvements
would reduce or eliminate storm damages omly snd would probably in-
cresses the wear of the road and bathhouse facilities due to the anti-
cipated ipcrease in use, The expenditure msde amnually for ssnd f£ill
will be eliminated by the project and has been included in the estimate
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of msintensnce of the proposed improvements. Damsge to the bathhouse
end seawall will be reduced, and demage to Wessaguasett Road will be
eliminsted with the proposed improvements at an eztimsted saving to
the Town of Weymouth ef ebout $l1,000, The proposed improvements would

+ further provide protestion to the privete property at the west end of

the besch, sesward from Wessagussett Road and eliminate flooding and
dampge during extreme high tides of the private properties shoresward
from Wessagussett Rosd. No figures ars aveilable on the exbtent of
damsges suffered at present by these properties. It is estimated, how-
ever, that they would amount to about $200, annually, if no protection
is provided and that they would be completely eliminated with provi-
sion of the proposed protection.

(b)" Recrsstionsl Benefits. - Widening of about 1000 feet of
beach to 125, T7/5 and 35 feet inm width will provide additional beach
area of sbout 90,000 square feet, At desirsble standards this area
would have an additiomel daily eapacity of 90,000x2/75 = 2,400 persons.
The pesk daily attendance would be 6,700 persons, and the gross srnual
attendance would be 6700 x 28 » 188,000 pesrsons, excluaive of 70,000
persons, the present attendance. The seasonsl sttendshoe at desirable
stendards is estimsbed to be 2400 x 56 = 134,000 persons. The smmual
non~Federal public resrestiomal benefit therefore iz computed to be:
134,000 x $0.25 & $33,500, Since only limited parking facilities are
available at present it is mendatory that adequate parking space be
available in order to reslize the sbove benefits.

{(¢) Summary of Benefits. -

Benefit Public Private Tobal
Direct damages prevented &ly,000 $200 $h,200
Recresational 3% 5,500 0 55,500

- $37,500 §200 $57, 700

8, Regstta Rosd snd River Street Sections - Sand Fill Plan. -

(a) Direct Damsges Prevented, -

(i) Regatta Road Section. - Erosion of the bluff in

‘this area due to stor® waves and Tidal Gurrents results in loss of a

strip of town property along the beach and endangers private property
on ths bluff, If no atbtempt is mede to curb srosion in this area and
the present rate of racession of the shoreline of 0.5 foot per yesr isg
pernitted to continue, the strip of town property will completely dis-
sppear and the back yards of the privete properties on the bluff will

be seriously damaged or destroysd within the economic 1life of the pro-

jects Protective measures will result in preservation of the towmn and
private properties, The town property consists of about 2 scres of
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shore and bluff face land whick is relatively insccessible and
unuseable except as a protedtive zone for the privete properties om
the bluff. The value of this land is estimated at about §$5,000 per
acre or a btotal of sbout $10,000, Valuable privets land on the bluff
which would be destroyed if not protected emounts to ebout 1 acre
velued at sbout $20,000, An sddibional benefit of about $20,000
would result from protection from demage to three outdoor swimming
pools, s marine reilwsy and boat platform, snd to houses seawsrd frem
Regatte Road, These benefits sre estimated to result from protection
of this ares over a period of 50 yesrs, The average annual benefit,
therefore, is estimeted at 1/@0 of the above, ioea $200 for publlc
land and $800 for private property.

(i1) River Street Section. - This ares is low and unprotected.
Six cottages séewsrd frem River otreet are already considersbly damsged
by weves and tides snd most of the land hes been eroded.’ These pro-
perties are estimated to have 2 total wvalue of about $15,000. Unless
protection is provided here these cottages would eventually be com-
pletely destroyed and the land eroded, However, since this plan re-~
quires publié¢ ownership and clearence of these properties, no benefits
would result. River Street which presently suffers dameges from
storms will be subject to even grester damage in the fubture as the
shore erodes, Present expenditures on this road are reported as $3%,000,
of which it is assumed that about $2,000 is due to waves and tides.
It is estimated that the benefit from reduction of dapeges to the roed
would smount to at leash $2,000 after provision of protection,

(v) Recreational Benefits, - Constructloa of a besach about

125 feet wide and I,600 feet long, along most of Regatta Road Section
and e long all of Rlvor Street Sectionm, will provide beach ares of sbout
200,000 square feet, Thisg area would heve a daily capacity at desirable
standards of 200,000 x 2/75 = 5300 persons. Such a beach would have
capabilities for & pesk ettendance of 1,700 persons and a seasonal -
ettendsnce of 412,000 persons. Howsver, since 258,000 persons of the
500,000 town potential mre estimeted for the present and prospective
atbtendence at the Wessagussett Road Section, the maximum possible

ettendance at the Regstta Rosd and River Streek Sections is 500,000 -
258,000 ¢ 242,000 persoms,  The dally peak for this attendesnce is esti~
mated to be 2&28000/@8 8,600 persons. The capacity is thua 62 per-
cent of the peak.. Using ths sttendance distribution at Esastern Poimb -
Beach Park, Groton, Conmecticub, for this relation. of capacity to peak,
the seasoral sttendsnce at desirsble standards is ;3 times the capsicity.
The seasonal attendance within desirsble standards is estimsted to be
5300 x 43 = 228,000 personss The annual hon-Federal publiés recreational
benefit, therafors, is computed to be 228,000 x $0.25 = $57,000, Since
no facllltles‘are aveilable and access to the beach is felatively Aiffi-
cult at present it is mandatory that fecilities be provided in order to
reslize the sbove estimsted recrestionsl benefits, In eddition the
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cottages seaward from River Street should be cleared unless incorporated
in the bathhouse facilities. To facilitate sccess to the pertion of the
beach in the Regatta Road Section & suitable public walkway or boardwalk
should be provided along the bottom of the bluff and a suitable public

gtairway from Regatta Road to the beach at about the center of the bluff,

{¢) Summery of Benefitas

Benef'it Publiec Private Tobal
Direct demages prevented $2,200 | $800 $3,000
Recroational $57,000 $0 $57,000

$59,200 $800 440,000

9+ Regatta Rosd Section =~ Alternative ~ Stone Moumd Plan, - This
- plan would result in bemelits irom prevention of dirsct damages &3 wers
disoussed in the previocus paragraph. These benefits comsist of $200
‘public and §800 private benefits, or s total of $1,000 in snmusl bene-
fitse '

10, River Street Section = Alternative ~ Stone Mound Plan, =
Direct damages in this aresa were discussed i1n paregraph © of this sp-~
pendix, Sinée this plan would protect the private cottages seaward of
River Street, there would be a private benefit of $300, annuslly, over
s period of 50 yesrs, in addition to the public benefit of $2,000 from
protesction of River Street. The total annual benefits for this plen,
thersfore, are estimated at $2,300, '
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FIG. 1. Bsach aloeng Wesssgussstt Roed near the Wessagussett
Yacht Club at the west end of the study erea. (March 25, 1958)

FIG. 2., %Existing public beash in fromt of the Wessapusazstit
Beach bethhouse. (¥arsh 25, 1958)

PIG. 3. Wasterly hslf of bluff aleng Regatita Rosd,
(Marsh 25, 1958)
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FIG. L,. ZEssterl

Yy helf of blufe along Regatte Readr
(¥aroh 25, 1958)

FIG. 5. Beach snd oottages aleng River Strset at the
east end of the study eres. (March 25, 1958)

FIG. 6. Fort Point precast conorete seawzll,
to the sast of the study ares.(¥aroh 25, 1958)
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